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Description 



Research in the area of allergic reactions of the lung has provided evidence that arachidomc acid 
derivatives formed by the action of lipoxygenases are related to various disease states. Some of these 
5 arachidonic acid metabolites have been classified as members of a family of eicosatetraenoic ac ds termed 
leukotrienes. Three of these substances are currently thought to be major components of what has been 
previously called slow reacting substance of anaphylaxis (SRS— A). 

European Patent Application No. 28063 is directed to a series of phenoxyalkoxyphenyl derivatives 
which are reported to be antagonists of SRS-A and DE 2 250 327 discloses some compounds of similar 
io structure with pharmacological properties. . 

This invention provides chemical agents which are potent, selective leukotnene antagonists that can 
be used therapeutically in the treatment of allergic disorders such as asthma, where leukotnenes are 
thought to be causal mediators. Certain of the compounds are disclosed as intermediates in British patents 
1524260 and 2 118 184. 
is More specifically this invention provides compounds of the Formula I 

ii /p\ i r 

Flj-C— U 0-~CH-(CH 2 ) n -C-R 4 | 



20 



25 



30 



35 



HO' ^ R 6 

and pharmaceutical^ acceptable salts thereof, for use as pharmaceuticals, wherein: 
R t is hydrogen, C t — C 6 alkyl or (V- Ca cycloalkyl; 
R 2 is hydrogen, C^— C Q alkyl, or C 2 — C 6 alkenyl; 

R 3 is hydrogen, ^—0,0 alkyl, phenyl, C t — alkyi-substituted phenyl, biphenyl, or benzylphenyl; 
R 4 is — C00R 7 , — C0NR 8 R 9 , — CONHOH, — SCl^NHJNHg, cyano, thiocyanato, 

N N (0) ■ N- N 



where R 7 is hydrogen or Cj — C 4 alkyl, 

R 8 and R 9 are each independently hydrogen, C,—C 3 alkyl, or when taken together with the nitrogen 
40 atom form a morphoiine or N-methyl piperazine ring, 
R is hydrogen, C^— C 4 alkyl, or— CH 2 COOR 7 , and 
p Is 0, 1, or 2; 

R 5 and R 6 are each independently hydrogen or C,— C 3 alkyl; and 
n is 0—10. 

45 Compounds of formula (I) are novel, provided that (a) when ^ is CH 3 , R 2 is CaH 7 , R 3 is hydrogen, R 6 and 
R« are both hydrogen and R 4 is — COOCH* n is 0 to 2 or 4—10, and (b) when R, is CH 3 , F} 2 is CaH^ R 3 is 
hydrogen, R s and R 6 are both hydrogen and R 4 is — COOCzHg, n is 0 or 2—10. 

Compounds of formula (I) wherein R 4 is cyano or thiocyanato are useful as intermediates in the 
preparation of certain of the other compounds of this invention. The remaining compounds of formula (I) 
so are useful in treatment of immediate hypersensitivity conditions such as asthma. 
A preferred group of compounds are the compounds of Formula I wherein: 

(a) R, is C,— C fl alkyl, especially methyl, 

(b) R 2 is Cj— C 6 alkyl, especially propyl, 

(c) R 2 is Cj— C 6 alkenyl, especially allyl, 
ss (d) R 3 is hydrogen, 

(e) R s is hydrogen, 

(f) R 6 is hydrogen, 

(g) R 4 is— COOH, 

{h) R 4 is 5-tetrazolyl {R is hydrogen), 
50 {}) R 4 is 5-tetrazolylthio (R is hydrogen and p is 0), and 
(j) n is 1—4, especially where n is 1 or 2. 

Especially preferred compounds of Formula I are those wherein f\i is methyl and R 2 is propyl. Also 
especially preferred are those compounds wherein R 4 is 5-tetrazolyl (R is hydrogen), 5-tetrazolylthio (R is 
hydrogen and p is 0), or — COOH. 
55 The following definitions refer to the various terms used throughout this disclosure. 



2 
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The tern, alky." refers to ^SOA*^ 

such as methyl, ethyl, propyl, isopropyl, sec-hexyl 
isoamyl (1,2-dirnethylpropyl), ^f^l^^^S&Si. S-dimethylbutyl, 3,3-dimethylbutyl, 
(1-methylpentyl). 2-methylpentyL *J"ftfP«2^^ heptylf lsoh eptyi (5- 

5 1,2-dimethylbutyl. 1,3-d methy foutyl, V?TZ2ttvl M^l^^^P^^ 
methylhexyl), sec-heptyl <1"™*Y |h ^ 

dimethylpentyl, 1^"»*^5|I^J^ t^- 0 ^ 1 <1.1-3^-tetra- 
trimethylbutyl. octyl, isooctyl le-me^vlheptyl)^ sec ^ e ^ th ,^| ( !. f 2 . (0r3 .p r0 py|hexyl, 
methylbutyl), nonyl, 1-, 2-, 3-, 4-, 5-, 6-, ^^'^'l' J' TeSytoctyl and 1-. 2-, 3-, or 4- 
fo 1. ?- 3- 4- 5-. 6-, 7- # or 8-methoxynonyl, * °^ Ul " " Ul * ,w j »iu#i" «r r 

J^^iV*- a,kyl " indudes withi " '* d ' 
a ' M T^e a 2 J'^^oalkyl" refers to the saturated a.icyc.ic rings of three to eight carbon atoms such 

es eJ^^UpSU ^^iT'AZlSl SU foSrbon atoms such as 

" JSKSSS^ and inc,udes the term 

"Ca— Cs alkenyl". -HHition salts of this invention include salts derived from 

The pharmaceutical^ acceptable base addition saws i or wis m n droxideS( carbonates and 

inorganic bases, such 

and etha " " e 

Dotassium and sodium salt forms are particularly preferred. . Qr/-NHlNhU the 

* ^addition, when the compounds of formula 

compounds may also exist as *ecorre^ P su<jh as 

addition salts of this Invention Wore also ndude sahs ™£™ Tadd, "hydroiodic acid and 
hydrochloric acid, nitric acid, phosphoric acid, i nilftme such as a Y | iphatio mono and 

isom Th r : ssas itsss; s» L » - — «- - a ° f *° formu,a 

0 

Rl _L^_OH 
wherein R, and R 2 are described hereinabove, with a compound of the formula 

55 „ 

R 9 R« 

I 1 III 

X-CH-<CH 2 ) B -C-R,o " 
I 

en R 6 



„h,™ln H, R. H. and n a™ » dwHM Mtm X ^S^.WIor^M^°» 
65 amounts although ratios other than equimolar amounts are completely operative. The reaction is oest 



0 108 592 

carried out in a nonreactive solvent such as ketones, especially acetone or methyl ethyl ketone, and in the 
oresence of a base, preferably an alkali metal hydroxide or carbonate, preferably potassium carbonate. 
Especially when X is chloro, a catalyst such as potassium or sodium iodide may be added to increase he 
reaction rate. The reaction may be carried out at temperatures of about ambient temperature up to the 

5 boiling point of the reaction mixture, the latter being preferred. 

In the case where R 10 is cyano, the resulting derivative of Formula I may be convertedto .the 
compounds of this invention by the following methods. Compounds of Formula I wherein »--«>OH 
may be obtained by hydrolysis of the intermediate cyano derivative. This is generally accomplished by 
heating the cyano derivative in aqueous alcohols in the presence of a base such as sodium hydroxide. 

w Alternatively, the carboxylic acid derivatives (I, R 4 is -COOH) may be prepared by the hydrolysis of the 
corresponding ester derivatives. This may be accomplished by an aqueous hydrolysis as described above 
or especially in the case of a diphenylmethyl (benzhydryl) ester, using such methods known in the art such 
astreating with formic acid and triethylsilane followed by an aqueous workup, acidic hydrolysis, treatment 
with trifluoroacetic acid in anisole, or catalytic hydrogenation. The required benzhydryl ester | starting 

is materials (III, R 10 is a benzhydryl ester) may be prepared from the corresponding carboxylic acids III, R 10 is 
—COOH) in the usual ways, such as treatment with diphenyldiazomethane in methylene chloride or 
heating with benzhydrol and a mineral acid in a solvent such as toluene with the azeotropic removal of 

Alternatively, the compounds of Formula I wherein R 4 is — C00R 7 and R 7 is C,— C 4 alkyl may be 
20 prepared by conventional methods of esterification from the respective acid derivatives or are prepared 
directly by the methods described below. t . 

Salts may be prepared by treating the corresponding acids (R 4 is —COOH) with an appropriate base in 
the normal manner. . . u 

Amide derivatives (R 4 is — CONR 8 R 9 or — CONHOH) may be prepared by direct aminolysis of the 
25 corresponding ester, or from the corresponding carboxylic acid using conventional means such as 
conversion to the acid chloride followed by reaction of the acid chloride with an appropriate amine or 
treatment with an agent such as 1,1 '-carbonyldiimidazole in the presence of an appropriate amine. In either 
case, the ester or acid is reacted with the appropriate amine VI 

30 HNR 8 R 9 vl 

wherein R 8 and R 9 are as described hereinabove, or hydroxylamine, the latter giving the hydroxamic acid 
derivative. . 

The compounds of Formula I wherein R 4 is 5-tetrazolyl (R is hydrogen) are prepared by treating the 
35 cyano intermediate with an alkali metal azide such as sodium azide, ammonium chloride, and (optionally) 
lithium chloride in a non-reactive high-boiling solvent such as N,N-dimethylformamide, preferably at 
temperatures from 60°C to the reflux temperature of the f eaction mixture. The thiotetrazole compounds of 
Formula I are prepared from the thiocyanato intermediates in a similar manner. 

Alternatively the compounds of Formula I may be prepared by the reaction of the phenol of Formula II 
40 with a compound of the Formula IV 

R$ R5 

ii. 

X-CH-(CH 2 ) n -C-X' IV 
I 

« 

wherein R* R5, R e , and n are the same as described hereinabove and X and X' are the same or different 
leaving groups, such as halo or sulfonic ester groups. The resulting products are those having the formula 

so 

R 5 



55 



j -C — Vjy— O^H-(CH 2 ) n -C-X' 
HO FU 



60 wherein R v R 2 , R 3 , R 5 r R* n, and X' are the same as described hereinabove. As those skilled in the art will 
recognize, when the substituents R3, R 5 , and R 6 afford a symmetrically-substituted dihaloalkane IV, X and X' 
may be the same or different leaving groups since the reaction with phenol II will give the same product V 
regardless which "end" of the molecule reacts. However, when alkane IV is non-symmetricaily substituted, 
those skilled in the art will recognize that X should be a better leaving group than X' in order for the desired 

65 product V to be formed. If X f is the better leaving group in compound IV, IV can first be converted to a 



4 
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comp ound such as ... (e.g., reaction of IV with an allca., metal ^ to ^ '» *» ^ " M * 
can {hen be reacted with phenol II as P^' 0 "^^"^'.^ the comp ounds of this invention in the 

The compounds of Formula V may ta t a " s £: m * at ^ 
following manner. When compounds of formula ^£fi^!!wt such as N.N-dimethylformamide. at 

5 cyanide, in the presence of a high boiling, > nonreacto ve ^""^^j^^ediatecyano compound of 
elevated temperatures (50X to the reflux tempe rature of J he so Iventune .merme y £ gs 

Formula I' is produced which "Wthen ta ^^^JSASZ^pa^ rsBC&ng 
described previously. Similarly, the in Similar manner to give the intermediate 

a compound of ^^1^ the usual manner^ 

w thiocyanato ^IS^rito prepared from intermediate V by recting w.th 
The isothiourea and thiotetrazole c ™P oun . as ™Y p °Z '* !u_ reaction j s performed by stirring the two 
thiourea and 5-mercaptotetrazole, respect.ve ly ^ e.Aer case/ "J"^™*^ ^ ^ days . , n 
reactants in a non-reactive solvent preferably at room tc ^^ fl "^ te ^ a ^; 0 is usua „ y lso | a ted as the 
the thiourea reaction ethanol I « . the PJ^^J"* ,^15£i*m»oto reaction, the preferred 

" ST^^ a " ^ ^.-carbonate, is preferabiy 

™1^X!&**m where R s and/or R, are other than hydrogen, compounds of Formuia , may 
be prepared by the reaction of a compound of Formula V 

20 

0 "3 
HO R2 



30 



35 



with an alkane of the formula VII 



Rs 

VII 



H — C — R 



10 



40 



R 6 

r„ k «. ^ ><'. - j ^ and " ^ l_CN ' " a 

carboxylic ester, to give a compound of the Formula I 

0 R 3 

45 F^i-^-O-CH-lCHg^-C-fSo I" 

HO PL, 

W v^«ch«nthentatran.formedinto r 

The reaction of compounds V and VII .s Perfo""ed byfi JgJJ^nla with a catalytic amount of ferric 
VII with a strong base, such as sod.um metal | ^solved I in hqu ^™™™ a tetranYdro f U ran or dimethyl- 

Amatively. .» may be prepared by first reacting the anion of VI. with compound IV 

R 3 

60 • I IV' 

X-CH-tCH^N-X' 

where n. R, X, and X' are the same as previously defined and where IV is unsymmetrical. X' is a better 
65 leaving group than X. preferably bromo, to give intermed.ate III 



5 



• 



0 108 592 

I I III' 

X _CH-(CH 2 ) n -C-R'io 

Re 



to 



75 



which can then be condensed ^f^S^l^S betSoTmed to the corresponding 
The thiotetrazole derivat.ves of th» mve ntton (p» 0 1 may m peroxide 

sulfoxide {p is 1) compounds «*onWJ«JJ^^ sulfones (p is 2) are prepared 

irrro^ — ■» agent such as Mro9en 

peroxide in acetic acid or ™ Moro P** e ™™JZ ' IT moS exist in equilibrium between the 1H and 
When R is hydrogen, the tetrazole ^J'ff^^^™ the 5-tetrazole and 5-thiotetrazole 
2H tautomers. To provide compounds where R is ^^^^'^^ to give both the 1- and 2- 
compounds may be abated with me approp^ such methods as 

^Sg^ bS PrePar6d fr ° m ^ 



20 



25 



30 



R 3 1% 
jj .* J 3 

1 J«^^0-CH-(CH 2 ) n -C-R 4 
HO Ro 



R 6 



or a pharmaceutical^ acceptable salt thereof, wherein: 
R, is hydrogen, C,-C 8 aikyl or C 3 -Ca cycloalkyl; 

S t Sydlore": t^A^^C^m^^ « benzylphenyl; 

£ J -SoOR 7 -C0NR e R,T -CONHOH, -SC(=NH)NH 2< cyano, th.ocyanato, 



(0) N— — N 
N N u— 



40 



?3 WSK^ *-« a.kyl. or when taRen together with the nitrogen 

atom form a morpholine or N-methyl piperazine ring, 
R is hydrogen, C,-C« alkyl. or -CH 2 COOR T , and 

r is _rjOOCH 3 , n is 0 to 2 or 4-10, and (b) when R 1 is CH 3 . R 2 >s C* 7 . R 3 » hydrogen, R 6 and R. are both 
hydrogen and R4 is -COOC^* n is 0 or 2-10; which compnses 
so a) reacting a compound of formula (II) 

Rl _LfV0H 

r\ 

HO Rg 

wherein R, and R 2 are as defined in claim 1, with a compound of formula (III) 

60 _ 

R 3 «s 
X_CH-<CH 2 )„-C-R,o 

65 Ra 
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thiocyanatoor— COOR 7 ;or 

b) reacting a compound of formula 

O fa 
Rl i_-f^j\--0-CH-(CH 2 ) n -X' V 

/\ 
HO R 2 

..x 1 fn= n Hy'i«aleavinaqroup,withasourceofacarbanionof 
whereRvR^Ra/andnareasdefinedinformuladJandX is a leaving gro P , 

is the formula 

R« 

(vir) 



e:C-R' 



10 



20 



rS^»5^=SS «f Sip. or' «og or 

25 c) reacting a compound of formula m 



^J-^-oJhhcHj^-c-x- v 

HO R 2 6 

1) an alkali metal cyanide to provide a icompounu « . , ( „ where i n R 4 is thiocyanato, or 

2 an alkali metal thiocyanate to I^^^Sm^-NHINH* or . 

4) thiourea to provide a compound ^nw* « „ wherein r 4 | 8 tetrazoly tthto; or 

5) 5-mercaptotetrazole to ' P^ 9 .^^^ ^ fecyano to provide a compound of formula (I) 
40 d) hydrolyzing a compound of formula w wnerein n 4 

wherein R 4 is carboxyl, or with an alka ,i metal azide and ammonium- 



monium-cnionuD w K . -7- - ^ ....... 

g) reacting a compound of formula (VIII) 

H<5 V R6 



(VIII) 



55 



h) esterifying a compound of formula (I wherein R 4 is carDOxy. to p 
wherein R, is COOR 7 ' where R 7 ' is C,— C 4 alkyl, or 
55 [) reacting a compound of formula (I) wherein R 4 is 
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.N N 

-Koi 



5 



25 



30 



-HO 

\ N N > 

„ , with a strong agent to provide a compound of formu.a (., wherein R, is 

0 >N N 

-Ko ■ 

X N >N 

0 >N N 

-Koi 

0 ,N N 

-KOI . 

45 0 N- N / 

10 reacting a compound of formula (I) wherein R 4 is 

\N N 

,N » 

Ko+- R 

N N N 



65 where R is C,-C< alkyl or -CH 2 C00R 7 where R 7 is C-C, *fb « 

8 
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I) hydrolyzing a compound of formula I wherein R< is 
.N N 

CH 2 COOR 7 or 




<N N 
Q-|-CH 2 COOR 7 



10 where 



R 7 is C-* alkyl. to provide a compound of formula I wherein R, is 

N N 



-\O+-" CH 2 C00H or v±T 



k N N 



m) salifying a compound of f°"™ la (I). ejther commercially available, known in the 

"NMR", respectively. 

Example 1 

30 2SS2E83^ «n 300 ml. of acetone was 

A Tsolution of 50 g. 1257 mrnoles) of MjJjWJg!^ 35 ' 52 * U f, 

slowly dripped into a refluxmg solutton of 221.9S ^^^ de (^qo ml. of acetone over a penod of 3 

as mmoles) of potassium carbonate and ^^SS!^^^^ 1 ^^^^ 1 ^ 
hours. The solution was allowed to refluxfor a 00 *™ "J™* . Q 25 of Hg resu | te d in the recovery of 
was evaporated in vacuo desired 4-(4-acetyl-3-hydroxy-2- 

the excess dibromobutane (at about 30 C) ana oo.i^ a 
propylphenoxy)butyl bromide at 180°C. 

B. Preparation W********^ bromide and 4.91 

A solution of 30.0 g. (91 .1 mmoles) of 4-(4-acetyl -3-t> vwoxy ^ P™ vyv » 75 _8 5 <>c for about 17 
g. |1 A M ?ri of sodium cyanide ™^»£g£^^ in vacuo at 75*C. 

hours. The reaction mixture was J^^^J^gJSi^due was extracted into ethyl acetate. The 
CoidO-lN hydrochloric **^^*^^^SoXorio acid, dried over sodium sulfate and 

i -si ,.,hirh nrvstallized as it cooled. 



40 



45 



evaporaiea «» vowv ™ 7.— — « 
amber oil which crystallized as it cooled, 
Analysis: C ie H 2 iN0 3 : 
50 Calc: C 69.79; H,7.69; N, 5.09; 

Found: C, 69.49; H, 7.42; N, 5.20. 



^^.LLina to the procedure in Example 1 using the 
The following nftrila intermediates were P re P a ™ d 0 f.^K^sed in subsequent transformations 

- rrjr^^-- 5 — * w - ,h ° brom,de 

'™7? d (2Aielvl-3Jvydit.xy-2-P™PV'l>l'"'»«Vl h < l P» ne nMe ' 98,4 V " ld - 

Analysis: C n9 H 27 N0 3 ; 
Calc: C, 71.89; H, 8.57; N,4.41, 
65 Found: C, 72.16; H,8.71; N,4.69. 
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4. 9-{4-Acetyl-3-hydroxy-2-propylphenoxy)nonane nitrile, 86% yield. 
Analysis: C^H^NO,; 

Calc: C, 72.47; H,8.82; N, 4.23; 

s 5 >«* - 10 ° % yie,d ' 

An £f : & 73^^,9.04; N,4.05; 

6. ?1-(?A^ " W * ^ 10 ° % Yie,d 
io Analysis: C^HsaNOs; 

Calc: C. 73.50; H.9.25; N.3.90; 

7. SSScSSjS^ nitri,e - 95% Yi9,d - 

Analysis: C^H^NO* ■ 
is Calc. C, 74.38; H,9.62; N.3.61; 

Found: C, 74.16; H.9.41; N, 3.41. 

Example 8 

5-[4-{4-Acetyl-3-hydro^ nitrile, 14.63 g. 

20 A solution of 20.73 g. (75 mmoles) fSW'JSJ^ ammonium chloride in 200 ml. of 
(225 mmoles) of sodium azide, wJT 12.04 g. (22 ^ ^^jf^^^ona, 9.75 g. (150 mmoles) 
dimethylformamide was heated at 125-C for about additjonal 6 hours . The react j on 
of ammonium chloride were added and I the hubnc ^w a "° n ^" u J di a viscous dark oIl . The residue was 
mixture was filtered hot and evaporated to dprness^ ^ acetate The ethyl acetate layer was dried over 

25 treated with dilute hydrochlonc acd an e* ^^Sch^Kd "P™ °°°" n 9- T*» cr Y sta,s were 

30 Analysis: Cig^N^; n 

Calc: C 60.36; H, 6.97; N, 17.60; O. 5.08; 
Found: C. 60.14; H.6.86; N, 17.75; 0,15.12. 

^« ,.,«ro E !! a ^arPd tom\he respective nitrile intermediates following 
The following tetrazole compounds were P re P ar ^J r °^ from th8 nitrile intermediate. 



35 



40 



Analysis: C 18 H 26 N 4 0 3 ; 
Calc: C, 62.41; H,7.57; N f 16.17; O, 13.85, 



10 F 5^t4^^^ 3b0Ut 92 " 93 - 5 ° C ' 35% Yie,d - 



45 



,,t*S^SW^^^ -* """" 82 - M4 - re ' 4% v,eld ' 

•* — 68,1 * e,d - 

so Analysis: CuHmN^; K , An n 

Calc: C, 64.92; H.8.30; N. 14.42; 0,12.35; 

Found: C, 64.66; H.8.49; N, 14.15; 0, 12.61. ■ . tart7 45 _ 84 , 5 <>c ,18% yield. 

13 5-[10-(4-Acetyl-3-hydroxy-2-propylphenoxy)decyl]-tetrazole, m.p. about /4.&-w.o y 

^^S^^^^^^ 1 ^"* *» 8MffC ' 6,% 

Analysis: CmHuN^; 
Calc: C, 66.95; H,8.90; N f 13.01; 
60 Found: C, 67.13; H,8.77; N f 13,13. 

Example 15 

6-(4-Acetyl-3-hydroxy-2^ 

10 
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5 Ix fJabout 16 Imn-Ataf ^"^'^SSbSS^^ <™" with m «t * 

A solution of 45.8 g. of adipic •"■yTT^X £ about -10"C using an external ice/ 
diphtny mSne in 1000 mi. of ™^e^ temperature 
ethanol bath. Aluminum chloride (66.5 g.) was S, h of hydrochloric acid in ice (total 

,a SSSn -8 and -10* The reaction and evaporated to mho leaving a light 

volume of 4000 ml.). The methylene chlor.de layer w« ^JJ™^ Tne ^ aterial was vacuum distilled at 

is C Preparation of ethyl M+benwIphwO^drWh™"™** Q| wgs treated 

" C ' A Son of 34.7 g. of methyl about 17 hours. The ethanol was 

with 51 g. of sodium borohydride and me reactao LSwlScdd Slute hydrochloric acid and was then 
removed by evaporating In vacuo. The ^™J£?^^^L*»d with water, dried over 
extracted twice with ethyl acetete. The canto J «h ^ 6nzyl p h enylH6.hydroxy:hexanoate as 

D. Preparation of ethyl ^'« OT ^* OT ^l^^fS^ m | of methylene chloride was added to a 
A solution of 25.3 g. of phosphorous U JgjJ^^^WmL of methylene chloride that 
25 solution of 26.6 g. of ethyl 6M4-beniylphenyl)*hydroxy nexanoaw allowing the reaction to 

25 Sd previously £en chilled to -10'C The reaction was st vmd % ^o ^ 

Some to room temperature The ««f^^^^^«*im sulfate, and evaporated m 
SS^ffSK^—n oa, as a yellow o. 



W £ Preparation of ethyl ^cety^y^y.^ 

Asolution of 9.75 g. of ^.^^^i^^oTof pSSum iodide in 175 ml. of acetone was 
acetophenone, 3.57 g. of potassium ^carbonate. and 1.0 B- °t and tne residue was purified by 

heated to refluxfor about 86 hours The ^ ^ ^ a , < 

3S chromatography over s.lica gel elutmg i with 0-20 /. etny^ u which wgs d for ^ 

^ 6 - (4 - aCety '- 3 - hYdroXY - 2 - 

propylphenoxy)-6-(4-benzylphenyl)hexanoate. 

A solution Of 2.5 g. of ethyl ^^f^^S^T^Sou^. TheVeaction was diluted with 

* i f» u n • 



45 



50 



Analysis: C30H34O5; 
Calc: C, 75.92; H,7.22; 
Found: C, 75.65; H,7.31. 



Example 16 



55 Analysis: C^HzaOs; 

Calc: C, 74.98; H, 6.53; 
Found: C f 74.75; H, 6.72. 



Example 17 



Analysis: C^H Z2 0 6 
Calc: C, 75.63; H,7.00; 
Found: C, 75.39; H,7.17. 



65 
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Example 18 

pnwSpMm *• titl8 «""P~"> 1 "» s " re ^" ed ' m ' p - ab °" 
5 Analysis: C 2 6^2sP 5 ' t 

Calc: Or 74.62; H f 6.26; 
Found: C, 74.82; H, 6.21. 

Example 19 

was prepared as an oil. 
Analysis: C^tfi^ 
Calc: C, 71.85; H,7.34; 
is Found: C, 71.59; H, 7.25. 

Example 20 

20 propylacetophenone. the title product was prepared, m.p. about 91-93 u 
Analysis: C2oH»O s ; 
Calc.: C, 70.16; H.6.48; 
Found: C. 70.00; H,6.32. 

2S Example 21 

6-(4-A<»tyW-hydroxy-2-propylphenoxY)hexane 6-chiorocapronitrile, 33.2 g. of 

title product as an oil. 
Analysis: C^H^NC^; 

Calc: C, 70.56; H,8.01; N, 4.84; 

Found: C, 70.34; H f 8.22; N, 5.13. 

35 Example 22 

nitrile were transformed into 12.7 g. of the title product, m.p. about 95-96°C. 
40 Analysis: C 17 H 24 N 4 Q 3 ; 

Calc: C, 61.43; H.7.28; N, 16.86; 
Found: C, 61.34; H.7.08; N. 16.72. 

Example 23 

6.9 g. of the title compound, m.p. about 143—145 C. 
Analysis: C 1s H 20 N 4 O 3 ; 
Calc: C, 59.20; H,6.62; N, 18.41; 
Found: C, 58.96; H, 6.48; N, 18.49. 

55 Example 24 

6^4-Acetyl-3*ydroxy-2-propylphenoxy)hexanoic acid . ^ u 6 (80 mmo | es ) of 

The benzhydryl ester of 6-bromohexano.c aad was prepare " s ™ ^ m » tny , ene chloride 

6-bromohexanoic acid with 17.0 g. (88 ^^"Swrloved by evaporating 
«, withac^talyticamountofborontnfluo^^^ 

in vacuo and the resulting oil was ^ssolved .n 300 ml. of ( ^h«noM 11 0 Q (80 mmoles) of potassium 

12 
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the solvent evaporated in ^'^J^SmS^SSL from heUe/ethyl acetate afforded 

SSff^SrVSy^^ of formic acid and 10 ml 

5 Twenty 'grams of this benzhydryl ester mn JJJjJ * ™ nd the residue taken up into ethyl 
oftriethylsilanefor2days.Theso^ ium carb te 



m.p. about 63— 64°C. 
Analysis: C^Hz^; 

Calc: C, 66.21; H,7.85; 

Found: C; 65.95; H, 7.63. 

15 Examples 25—34 

f 

the a 
acid. 

20 * — 

Analysis: C 14 H l8 0 5 ; 
Calc: C, 63.15; H,6.81; 



25. 6-(4-Acety.-3-hydroxyphenoxy)hexanoic acid. m.p. about 130-131X. 6% yield. 

. _ f% it r\ , 



2MhEL^^ acid, m.p. about 82-83'C. 16% yieid. 



25 Analysis: C17H22O5; 

Calc. C, 66.65; H.7.24; 



JSStiSfi^^ ^ m - p - about l32 " 134 ° c ' 21% yie,d - 

. _■._!_. /» u n . 



Analysis: C^HmOsI 
30 Calc: C, 64.27; H, 7.19; 



acid - m - p - about 9 "- 100OC ' 1% yie,d> 



Analysis: C 16 H220 8 ; 
Calc: C f 65.29; H, 7.53; 

35 J^i^^ro^^^^olc acid. m.p. about 59-60'C. 19% yieid. 

Analysis: C 18 H 2B 0 5 ; 
Calc: C, 67.06; H, 8.13; 

40 »TB&S^ add> m - p> about 77 " 78 ° c ' 19% Yie,d " 

Analysis: C 19 H 2e 0 5 ; 

Calc: C, 67.83; H.8.39; 
^t^^X^ro^no^^oU: acid. m. P . about 42-43»C. 24% yield. 

45 Analysis: C20H30O5; 

Calc: C, 68.55; H, 8.63; 

32^^ "* m - p - ab0Ut 5 ^ 56 ° C ' 26% Yie,d 

Analysis: C 21 H3aO s ; 
so Calc: C, 69.20; H. 8.85; 

33 F 1^a£& 3b0Ut 5& - S9 ° C * 17% Yie,d 

Analysis: CmH^Os; 
Calc: C, 69.81; H, 9.05; 



55 aSSSUSS^ acid - m - p - about 113-114 ° c * 19% yie,d " 

Analysis: C^HzsOs; 
Calc: C f 67.06; H, 8.13; 
Found: C, 66.23; H, 8.73. 

60 Example 35 

. *2ttiStt?&SZ£S2ttSl 5 «. acetate .no ,00 ™, a, 
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carbonais solution. Hie soluDoii was '^^^^ r ^^, Ml ,y a it^ti^mTci.ol 

- - -i At ^mAiir-t in n about 157—109 v.. 



ether and gaseous n Y uiuu=» •-- - 1 _ 7 _ 1S9 o C 

to give 8.6 g. of the title product, m.p. about 157-159 C. 
Analysis: C a ,H 3S N0 4 HCI; 
Calc: C. 63.02 H.8.47; N.3.50; 
Found: C, 62.82; H.8.35; N, 3.42. 

Example 36 

'° 5-[5-{4-Acetyl-3-hyd^ ml . of ammonia, followed by 1.84 

Acatalyticamountofferricchlondewasaddedto 

g.{80 mmoles) of sodium metal. A solution of 3.64 ml. < of * oDu j:°™ Flve minutes after the addition was 
Ammonia solution in a dropwise, manner over a ^^ h ^%^ p ^ n0 ^)b^\ bromide in 50 
,s complete, a solution of 3.16 g. (40 mmoles) of 44JWJJ8 JJJ ^xy J ^ during whioh time the 
ml. of ether was added over a 2 minute penod The reactto J« "JJJJ h drochIorlc acid The 

ammdniaevaporated.The product was P^^Sihgh P™-« liquid chromatography to 

fffi'd^^^ 
20 ^^SW N.4.41; 

ThiS nSe^ 

give 0.2 g. of the title compound, m.p. about 112-115 u 
25 Analysis: C 19 H2gN 4 03; _ 
Calc: C 63.31; H.7.83; N, 5.54; 
Found: C, 63.33; H,8.08; N, 15.75. 

Example 37 

30 6-(4-Acetyl-3-hydroxy-2-pro P ylphenoxy)h^ transformed into ethyl 6- 

Following the procedure of Example ^ ^ Qf 2 ^, ihYdroxy ^. 



Analysis: C 18 H2s0 8 ; 
35 Calc: C. 67.06; H.8.13; 
Found: C, 66.03; H.7.76 



Example 38 



40 



6-(4.Acetyl-3-hydroxyphenoxy)hepJanoic acid e-bromoheptanoate and 3.04 g. of 2.4- 

... _ .kM.i»iiR.iiR°n. 



title product, m.p. about 116-118"C. 
Analysis: C^HaA; 
Calc: C, 64.27; H,7.19; 
45 Found: C, 64.15; H.7.38 

Example 39 



5-[4-(4-Benzoyl-3-hydroxy-2-propylpl^ 4_ d j nyd roxy-3-propytbenzophenone with 

The title compound was prepared by fir* [^^'^^^^^^m afforded 8.2 g. of the 
so 4.86g.of 5-bromovaleronitri eaccord.ngtdthe^ verted tQ tne tetrazole 

nitrile intermediate of the title compound L Th.s "'^ "^loound, m.p. about 114-115°C. 



Analysis: C^I^O,; 
Calc: C, 66.30; H.6.36; 
55 Found: C, 66.15; H, 6.36 

Example 40 

Methyl 6-{4-Acetyl-3-hydroxy-2-p^ 

A Preparation of methyl ^ mm ^^' me ^ y 'tff"lnt\ of drv tetrahydrofuran at -70X were added 
so To a solution of 5.0 g. of dry diisopropylam.ne in 60 ml. ^ oT f ^"JJ^aJJ^ stirrin g for about 20 
60 dropwise via a syringe 32.6 ml of a 1 JM ■oMn ***ggg£ SioSS o^dSstirat-TTC 
minutes at -70'C, 6.0 g. of methyl <^'^ of tetrahydrofuran was 

for about 40 minutes. A solution of 15J6 g. of ^^XL ^s "lowly brought to room temperature over a 
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«W »ere added mm* * - ^i* VS ^Sy^K™^^" 
£p„„«d and the weoua pta» ^^^ffSJorfd. soludo. ddad over sodta 

' ■ . i ii _ _ Kir MIUIR anH I R . 



sultate, ana cunuci ■■■ . .„ 

5 bromo-2,2-dimethylhexanoate by NMR and IR 

Following the procedure of Exampl ^ " «^^\" Id o f and 2.14 g. of 2,4-dihy 
potassium carbonate, a catalytic amount of P^ssmm ^ ' brwm NMR . 
10 Jropylacetophenone were reacted to give 2.96 g. of the title proouci 



.46 g. of 
of 2,4-dihydroxy-3- 



Example 41 



30 



35 



A solution of 1.1 g. of m^V'^^^K^lS? J5*r a nitrogen blanket for about 46 hours. 
f5 g. of lithium iodide in 50 mL of cohdjn. « ^JSJ^TSSS acidic with hydrochloric acid, the 
The reaction mixture was then ad ^ e f j° '"v^^g w n a ? hedthre e times with a 10% sodium bicarbonate 
solution was extracted with ether/ ^ "JjfJ^^SSi hydrochloric acid solution, water, and a 

SrS^ 

20 M + « 336; NMR. 

Example 42 

Methyl 6-(4-acetyl-3-hydroxyphenoxy)-2,2^imethy^^ 6 . bromo . 2 ,2-dimethylhex a noate. 1.46 g. of 

Following the procedure of Example *>™J^™£& \™™ 6 7 g. of 2.4-dihydroxyacetophenone 

Example 43 

<H4-Acety.-3-hydroxypheno^ acid m , 6 . (4 .acetyl-3-hydroxyphenoxy)-2.2- 

Following the procedure of Example 41, 1.0 g. ot m ^J v |^+ 2 g4; NMR. 
dimethylhexanoate was hydrolyzed to give 0.86 g. of the title product, m 

Example 44 

title product, M + = 350; NMR. 

Example 45 

6-(4.Acetyl-3-hYdroxyphenoxy)nonanoic acid . 6 _ bromo -nonanoate and 1.31 g. of 2,4- 

\<1HH*4-Ac^^ 

hydroxy-2-propylphenoxy)pentyl]-2-tetrazol^ , .33 g . 0 f 

A solution of 3.32 g. of ^^^^ 
so potassium carbonate. 0.5 g. ^J^^^S^J^^ Amoved by evaporation and the residue 
ethyl ketone was allowed to reflux for 24 ^^ e Q ^ e _ n ^ h V| Sh 200 ml. of a saturated potasssium 
was [dissolved in 250 ml. of ethy acetate. The "J^^ to SvWand the residue was purified by 
carbonate solution. The organic Jayer was evaporated to dryness ana recovered and 

chromatography over silica gel. Efcht-tentlu ; of a gram 2;^^^r^ rel utfn 0 materialwelohed1^ 
55 characterized asthe ethyl esterof^ Each of t 8 he e8ter ^ers was 

o. and was charactenzed as the ethy ester ot me _ . . „ following products: 

individually hydrolyzed according to the ^^l^li^TS'mnJLp. about 148- 
5-(lHH5-{4-acetyl-3-hydroxy-2-propylphenoxy)pentyll-i-teTrazoiyiac B u^ 

149*C. 

so Analysis: C 19 H28N«0 6 ; 

Calc: C, 58.45; H.6.71; N, 14.35; 

Found: C, 58.22; H.7.00; N. 14.14. rf m about 99- 

5-{2HK5-(4-acetyl-3-hydroxy-2-propylphenoxy)pentyl]-2-tetrazoiyiaceiic «. 



40 



lOO^. 

65 



15 



0 108 592 



Analysis: C^H^N^; 
Calc.: C, 58.45; H.6.71; N, 14.35, 
Found: C, 58.18; H.6.74; N, 14.13. 

Example 48 



example to 

5 1^ethyl*(lHH4-^ 3 g . of potassium 

A solution of 5 g. of ^^f^XvSSni 'mXl ethY« ketone was allowed to refluxovern.ght 
carbonate, and 2.4 g. of ™tM lodWe '"^^Xacid and the layers were separated. The organic 

about 72-75°C. . 

Analysis: C 18 H 2e N 4 0 3 ; 
75 Calc: C, 62.41; H, 7.57; N, 6.17; 

Found: C, 62.14; H,7.40; N, 15.91. 

Example 49 # 

Alternate preparation of 

20 The title product was prepared by heating 150 g • * W*ac ^ Y sodjum hydroxide. The 

nitrile to reflux for six hours in 300 ml of 2B ; eftanol and ^ m ji^ djethy| ether d , lute 

solution was evaporated to J s '™ e J" and acidified . The aqueous layer was 
sodium hydroxide soUition. The ^"« 0 "«J a ^: d ^^odium sulfate and evaporated to dryness. The 

Example 50 

Ethyl 5-(4-a<^-34iydroxy-2-propylphenoxyH>enta^e dissolved in 200 ml. of 

Eleven grams of 5-(4-scetyl-3-^^ was ^ overni ght. The 

*> absolute ethanol. With stirring, 1 ml. ( ft^^^S be^een ethyl acetate and dilute potassium 

s ^:rjxx:z^ - evaporated to 9ive 9 - 9 9 - of the t,tie 



product, M* = 322 
Analysis: C 18 H 26 0s; 

35 Calc: C, 67.06; H, 8.13; 

Found: C, 66.43; H,7.03. 



Example 51 



5-{4-Acetyl-3-hYd ro xy-2^ropylphenoxY)pentano^ ' ^ ^^^,,0,6 acid was prepared by dissolving 
40 The acid chloride of 5-(4-acetyl-3-hyd^ * rf ten drops of 

9.3 g. of the acid in 150 ml. of methylene chloride ™"° we ° J om temperature for one hour, the 
dimlthylformamide and SSSlSSSZ and'evaporated fc .»» The 

solvent was evaporated in vacuo. The residue was ™« h , , de and the so i uti on was divided in half, 
resulting acid chloride was dissolved in 100 ml. of methylene motion oe an ch|orjde 
45 One-half of the acid chloride solution was us^d in Example 56. the otherbaj w i ^ wgg 

50 total of 2.8 g. (two crops) of the title product, m.p. about 108-110°C. 
Analysis: C^H^NO*; 
Calc: C, 65.51; H, 7.90; N, 4.77; 
Found: C, 65.30; H,7.70; N, 4.47. 

5S Example 52 

50g .tf ^ ml. of methylene chloride. The 

as Example 51 ! Crystallization of the product from methylene chlonde/hexane afforded 2.1 g. of the trtle 



60 product, m.p. about 95-97°C 
Analysis: C^H^NO,; 
Caic: C, 67.26; H, 8.47; N, 4.36. 
Found: C r 67.03; H,8.23; N,4.11. 

6S 

16 



0 iuo 

Exampte 53 rf po tassium 



• TElS^; SK . 

J5 An'aly*^^ 0 ^:^; N, 16.851 



35 



40 



IFvfsa ass 



Found: u» |e 57 

Found: C.62.05. ^ d , metnyl suKoxide 

. . . . _.^ B hanoxy)butane bro nV,do in 60 > ml. of drv ^d me V 



45 



50 



50 



65 



Found: • ^ d . im ethy.suKoxide 
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K SSStt S: diSti ' ,ed t0 PrW ' de th8 *• com P° u " d h Veld as a yellow viscous oi. f 
Analysis: C^NOaS; 

£,mrf. fSfo 5 u'!-! 9; N ' 4 ' 56; °' 15 - 61 ' S ' 10 « 
Found: C, 62.29; H, 6.61; N,4.68; 0,15.71; S. 10.54. 

c „ . . Example 59-63 

the SSSXttTSa* f °" 0Wln9 tHi0Cyanate ' ntermediate8 were Ih-n 
yield 59 " ^^'-^^WPhenoxyJ-propane thiocyanate, b.p. about 210-C at 0.25 torr, 76% 
Analysis: C 16 H 19 NQ 3 S; 
Calc: C, 61.41; H.6.53; N,4.77; 0,16.36; S, 10.93; 
Found: C, 61.25; H, 6.50; N, 4.69; 0, 16.33; S, 10.86. 

Calc: C, 63.52; H,7.21; N,4.36; 0,14.93; S, 9.98; 
Found: C/ 63.40; H.7.29; N.4.28; 0,14.89,' si 9.90. 

Calc: C, 64.44; H,7.51; N,4.18; 0,14 31* S SB* 
Found: C, 64.31; H, 7.71; N, 4.00; g JSl l.lfi 

Calc.: C, 65,29; H,7.79; N,4.01: 0 13 73- S Q 1ft- 
Found: C, 65.18; H, 8.07; glgg JJjJ 

£atS£^ 
Calc: C, 66.08; H,8.04; N,3.85; 0, 13.20; S.8.82; 
Found: C, 65.86; H, 7.88; N.3.67; 0,13.26,' slHa. 

35 UUdJfeMuLsLhuri , . Example 64 



to 



75 



20 



25 



30 



5-[5.(4-Ace^l-3-hvd^ 

resulting suspension was heated Jv l^SSSmSS^SS th ° f S ° diUm azide - ^ 

water and the resulting suspension was ac (fifed I wrth Xw*££ 1 0ol!n 5'* e 80 utl0n waa quenched with 

* times with chloroform and the combined |2!^^££!?* 90 1 ^ mi ^ n Was extraoted tnree 
sodium hydroxide. After washing bS SS^^h^Kr'! back : extra ^d with 20% aqueous 
hydrochloric acid. The resulting preSe^ f^ll^^^'T* 6 ^* 8 Solut, ' on was acidified 
give a 78% yield of the title proTcl S abTut * ltrat '° n Wd CrYSta " i2ed from methano1 * 

Analysis: C 17 H M N 4 0,S; 

* Calc: C, 56.02; H, 6.64; N, 15.37; 0,13.17- S 880- 
Found: C, 55.88; H. 6.89; N, 15.55; 0,13^ 5£g 

Fn „ nu ,i Mt , „ Examples 65— 69 

corresponding 

yield 65 " 5 - [3 ^ Ace ^ dra ^ 2 -P~Py'Ph a noxy) P ropa m . p . about 131 _ 133 . C( ?4% 

Analysis: C^HjoN^sS; 
Calc: C, 53.55; H, 5.99; N, 16.66; 0,14 27- S 9sr 
Found: C. 53.33; H,5.85; N, 16.36; O.UAT. 

-P- a bout 84-86-C, 79% yield. 

Calc: C, 54.84; H, 6.33; N, 15.99; 0, 13.70; S 9 15- 
Found: C, 54.63; H, 6.10; N, 15.96; 0, 13.78.' ^ 1.85.' 

^^^^r^'^^^^^^^ 6 ' m "P- abo « 85-87'C, 54% yield. 
Calc: C, 57.12; H.6.93; N, 14.81; 0,12 68- S 8 47- 
Found: C. 56.89; H, 6.86; N, 14.64; Q, gj lt& 



55 



60 
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Analysis: N 13J8 . 0 , 11.81; S.7.89; 

SSna: gS% ft?* N, 13.66; 0,11.61; S.7.65. 
70 Example 70 

aladS aceSc acid were added 5 ml. of 30% hydrogen was adde d, and the mixture 

,s &^Thecoo.ed«^ 

3on^K^" 
2 o St Si conditions include '^mediate type^hYpe^ 

obtaineJlverthe pastfewyears has ^^S^t^^^ ^ 
bronchitis (Turnbull, et al, Lancet II, 526 11W7J i ana o/w Furthermore, Lewis and coKeagues 

c mnoctina a role of leukotrienes in the pathology or ino »° . materia | m rheumatoid synovial fluid 
UnfjVmunopharmacology, 4, 85 (1982| I have .^^^ 
25 'hat reacTantigenically with antibody to ^. ^sm^haUma^he e jojn 

factors that, together with LTB* augment »he inflamnwtoj pro symptoms 0 f chronic bronchitis 

impounds described in this invention should ££-£JJEJS*r abiiiiy to antagonize leukc^.enes 
a „d cystic fibrosis and ^^J^S^jSXSv&n Oamonstrated lipoxygenase activity wh,ch 
In addition, some of the compounds ° T "> r ™ . inflammatory agents. 
bo further suggests the use of these compounds as ^^"JSVowing test procedure: 

SHS-Z or leukotriene antagonism ^^^ 0 "^^ e ':; k y., e d by decapitation. A section of terminal 
MatHartley guinea pigs weighing 200-450 ^Se^wS into 2.5 cm. segments. The ilea were 
ileum was removed, the lumen cleaned and the ttsue dl ™ e , . ^ the followin g composition in 
mounted in 10 ml. tissue baths ^nta-ning Mftfi^^fi, U ; NaCI, 118.2; NaHCO* 24 and 
35 mmoles/-liter: KCI, 4.6; CaCI 2 -2H 2 0, -^^f^ic^ndaerated with 95 percent oxygen and 5 percent 
dextrose, 10.0. The bath fluid was maintained at 37 C ; and aerate sp K onta neous activity. In studies 

CO, 7n addition, the buffer contained x 10 8 M ^ ^Moate ^he actions of histamine present along with 
•^'^mrip SR&lA 1 X10" 6 M pyrilamine was used to mitigate tneawion £ force _ 

40- displacement transducer and recorded on a Gra« L P D °S%ui|toation period/single submaximal control 
The concentration response curve to LTD. was _then repeal k ^ ca|cu , ated by th9 method of 



55 



60 



[Antagonist] 
Dose Ratio -1 



(EDJ In Ih. pMencd of*. antagonist clodded by*« |JJJJ a ™ ^po^ds of Formula I showed 
summarized in Table I; 
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Compound of 
Example 
No. 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17* 
18 

19 
20* 
22 
23 
24 
25* 
26 
28* 
29 
30 
31 
32 
33 
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TABLE 1 

Percent Inhibition of LTD 4 or SRS— A* 
evoked ileal contractions 

Compound concentration 



1 x 10" 5 M 



37 
86 
44 

64 



84 
94 
94 
92 
92 



3 X 10' 6 M 
100 
100 
95 
100 
90 
93 
47 

70 

34 
35 
20 
87 

81 
11 
29 
61 



1 X 10~ 6 M 
89 
87 
92 
89 
78 
76 
22 



15 



85 
79 



43 
62 
51 
46 



20 



Compound of 
Example 
No 



34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
50 
51 
52 
53 
54 
55 
56 
57 
64 
67 
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TABLE 1 continued 

Compo und concentration 

3 X 10* 6 M 
56 




79 



23 
22 
34 
18 



100 
100 



45 
10 
56 
55 
73 



56 
59 
42 



55 
70 



34 



38 

40 

28 

17 

87 

47 

95 

28 

28 

82 



5.8 



7.0 

5.9& 

7.5 



6.8 




other compounds were tested using pure LTD* 
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aerosols, ointments, for example, containing from 1 to 10%Dy we g suspensions in physiologically 
5 base, soft and hard gelatin capsules, SU PP°^ S 'K^^ material for making injection 

acceptable media, and sterile packaged powders °™ ,„ dosage unit form, preferably 

solutions. Advantageously for this p urpose, composta ons may ^be p ro rf H^^, or inh . 

each dosage unit containing from 5 to 500 mg. (from 5.0 » su mg^ administration) of a compound of 

administration, and from 25 to 500 mg. in the case ° f 0 5to20mgAg ., o f active ingredient may 

w Formula I. Dosages of from 0.5 to 300 mgJkg. per day P'eteraojy Amount of the compound or 

be administered although it will, of course, readrfy ~" n a d d e !^^^ 

compounds of Formulalac^ 

' 5, ^%=a^^ 

(provided R, is not cyano or cyanothio) mixed with ■ ""J- J[ ^ Y er or other container or by 
Ssulatedbyaningestiblecarr^ 

a disposable container such as an ampoule^A ranw or J^ntmay d 

20 which serves as a vehicle, excipient or medium for the ^uve m p pharm aceutical compositions 
Some examples of the diluents or earner which may ^be emp^oyea n P paraffin/ 
of the presentinvention are lactose .dextrose, micrSsSKe cellulose, calcium silicate, silica, 
white soft paraffin, kaolin, fumed silicon d.o»de. gurr Acacia, calcium phosphate, cocoa 
p;Vmylpyrrolidone,cetostearyl a^ gelatin , syrup methyl 

25 butter, ethoxylated esters, o.l * * e ° broma ' .3 a Shyl lactete. methyl and propyl hydroxybenzoate. 
cellulose, polyoxyethylene sorb, an ™ 3 "°' a ^ te ' S ol ' a nd propellants such as trichloromonofluoro- 
sorbhan trioleate, sorbitan sesqu.oleate ^and ^^^^ P ne case of tablets, a lubricant may be 
methane, dichlorofluoromethane and chchj or ot P^"°J^ e ^ e a d n lngradT ents in the dies and on the punch of 

.rSnric™ 

calcium stearates, talc or minerah oil. inventiori are capsules, tablets, suppositories, injectable 

an aerosol, and for oral ingestion. 

2H, 'i^f.?S (S. ,H1. 7.. (d. 1HI. « (d. 1». 4., ft 2H), U It 2H), 2.7 (s. 3H,. « ft 

" ^^MWSSm&M 7.3 U 6.7 Id. 1".. 4.1 ft « ><■ «■ " <* 

2H ''^'pf.?'N M 4 S'rai5 Sm«B C. 1HI. 7*> (d. ,HI. S.35 ,d. 3.33 ft 2HI, 252 ft 2H,. 2^ (.. 3H,. 

fc "SSrt NMBSsOi 5= Si (.. 1HI. 7.3 (d. ,HU.7ld.1HI.«ft2HI.2. S ft2H,.2.7 l s.3H,.2. 55 ft 

2.47 (s, 3H), 2.3 (t 2H), 2.1-1.25 (m, 6H). 

Example 17, NMR (CDCI,) charactenstic shifts 8. 

5.3 (t, 1H. 0-C#-CH 2 ). 
Ar 

3H), 2.62 (t. 2H), 4.05 (t. 2H), 6.41 (d, 1H), 7.58 {d, 1H>, 12. 76 <?• . itrj|e NMR (CDC | 3 ) 5: 0.96 (t, 



55 



60 



3HK 
65 12.74 (s,1H) 
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Examp.e 32. NMR (CDC.,, 5: 0.88 , ft 3H> 1.21 1» « H >' ^ 2H '' ^ lS ' ** 

"Otf^^wZ !KS 1«>. - fc «• 3- * 3H, 2.S-1.6 (m, 

5 ^"yamW; NMR (CDCI 3 ) 5: 12.7 (s. 1HL 7.75 (d. 1H), 6.4 (d, 1H). 4.0 <t. 2H». 2.6 (t. 2H>, 2.55 (s. 3H). 

1,1 temple 43, NMR (CDC.,) 6: 12.7 (s. 1H). 7.6 (d. 1H), 6.4 (m. 2H), 4.0 ft, 90. 2.5 (s. 3H). 1.9-1.3 (m, 6H), 
'° 1,1 '2p.e 44, NMR (CDCI,) 5: 12.8 (s, 1H>, 7.6 (d. 1H), 6.45 (d, 1H),4.4 (m, 1H). 2.7 (t, 2H), 2.6 (s, 3H). 2.3 (t, 

2H, '^pfe ft NMR fife S?«.7 (s, 1H>. 76 (d, 1H). 6.4 (m, 2H). 4.3 (m. 1H,, 2.5 (s, 3H), 2.3 (t, 2H), 

1.8—1.2 (m, 8HK0.9 (t, 3H). 
15 Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 
1. A compound of the formula I 

20 /7~\\ i . 

-C_^_^-0-CH-(CH 2 ) n -C-R 4 

25 

or a pharmaceutically acceptable salt thereof, wherem: 
~ R, is hydrogen, Cr-Cs alkyl or C 3 -Cy ^ioalkyl; 

r or benzylphenyl; 



30 



35 



R 2 is hydrogen, 8 %°' l ^^ phenyl, biphenyl, i 



where 

40 



so hydrogen, R 4 is -COOH, 5-tetrazolyl or 5-thiotetrazolyl and n Is 1-4. 
3. A compound of claim 1 wherein R, is methyl and R, is propyl. 

«o ^^-acetyl-S-hyd^ ° r a Pharmaceutically acceptable salt 

*TU*cety1^^ or a pharmaceutically acceptable salt 

th Tw4-acety|.3-hydroxy-2-propylphenoxy)butanethio]-tetra 2 o^ or a pharmaceutical* acceptable salt 

65 thereof, or 



23 
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5-[3-(4-acetyl-3-hydroxy-2-propyIphenoxy)propanethio]-tetrazole or a pharmaceutical^ acceptable salt 

thereof. 

7. A compound of formula I 

10 HO R 6 

or a pharmaceutical^ acceptable salt thereof, wherein: 
R 1 is hydrogen, C,— C 6 alkyl or <V- C a cycloalkyl; 
is R 2 is hydrogen, Cn—CealkylrCa—Cfialkenyl; 

R 3 is hydrogen, C,-C, 0 alkyl, phenyl, (V- Cio alkyl-substituted phenyl, biphenyl, or benzyiphenyl; 
R 4 is -COOR 7 , -CONR 8 R 9 , -CONHOH, -SC^NHJNH* 



20 



N N (0) ■ N—N 



25 ^BfiSMSS^ hydrogen, Cr-Cb alkyl, or when taken together with the nitrogen 
atom form a morpholine or N-methyl piperazine ring, 

R is hydrogen, C,— C 4 alkyl, or -CH 2 C00R 7 , and p is 0,1, or 2; 
R s and R 6 are each independently hydrogen or C,— Q, alkyl; 
30 and n is 0 — 10; for use as a pharmaceutical. 

1 A cSnpound of formula (I) as defined in any one of claims 1-4. provided R 4 .8 not cyano or 
thiocyanato, for use as a leukotriene antagonist 

9. A compound of claim 6 for use in treatment of allergic disorder. AnmnricM 

10. A process for preparing a compound of the formula I as defined in claim 1, which comprises 
35 a) reacting a compound of formula (II) 



40 



45 



,-iO-, 



F^-C— V OH 
HO' "Rg 

wherein R, and R 2 are as defined in claim 1, with a compound of formula (III) 

R 3 R5 

X— CH— (CH 2 ) n — C— R 10 (III) 

where R* R 5 , R B and n are as defined in formula (I), X is a leaving group, and R 10 is cyano, thiocyanato, or 
— C00R 7 , where R 7 is as defined in formula (I), to provide a compound of formula (I) wherein R 4 is cyano, 
cyanothio, or— C00R 7 ; or 
55 b) reacting a compound of formula 



60 



65 



HO 
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where R„ R* R„ and n are as defined.in formula (I) and X' is a leaving group, with a source of a carbanion of 
the formula 



Rs 

SrC-Rio 

I 

R 8 



(VII') 



to where R s and R 6 are as defined in formula (I) and R,' 0 is cyano or COOR 7 , where R 7 is C,-C 4 alkyl. to provide 
a compound of formula (I) wherein R 4 is cyano or C00R 7 ; or 
c) reacting a compound of formula (V) 



15 



20 



0 | 3 

R, -C ~"^J^~ 0-CH-(CH2) n 

HO R, 



f 5 

-C-X' 

I 



where R„ R 2 , R 3 , R 5 and R 6 are as defined in formula (I) and X' Is a leaving group, with 

1) an alkali metal cyanide to provide a compound of formula (I) wherein R 4 is cyano, or 

2) an alkali metal thiocyanate to provide a compound of formula (I) wherein R 4 is thiocyanato, or 
25 3) thiourea to provide a compound of formula (I) wherein R 4 is — SC(=NH)NH 2 , or 

4) 5-mercaptotetrazole to provide a compound of formula (I) wherein R 4 is tetrazolylthio; or 

d) hydrolyzing a compound of formula (I) wherein R 4 is cyano to provide a compound of formula (l) 
wherein R 4 is carboxyl, or 

e) reacting a compound of formula (I) wherein R 4 is cyano with an alkali metal azide and 
30 ammoniumchloride to provide a compound of formula (I) wherein R 4 is 5-tetrazolyl; or 

f) reacting a compound of formula (I) wherein R 4 is thiocyanato with an alkali metal azide and 
ammoniumchloride to provide a compound of formula (I) wherein R 4 is tetrazolylthio, 

g) reacting a compound of formula (VIII) 



35 



40 



*3 



ii /n\ r r 

R^C— (r M— O-CH-tCH^-C-Z 



(VIII) 



45 



SO 



wherein R 1# R 2 , R 3 , R 5 , R 6 are as defined in formula (I) and Z is a protected acid ester or — COCI 

1) with water to provide a compound of formula (I) wherein R 4 is carboxyl, or 

2) with HNR 8 R 9 , where R 8 and R 9 are as defined in formula (I) to provide a compound of formula (I) 
wherein R 4 is CONR 8 R 9 , or 

3) with H 2 N0H to provide a compound of formula (I) wherein R 4 is — CONHOH; or 

h) esterifying a compound of formula (I) wherein R 4 is carboxyl to provide a compound of formula (I) 
wherein R 4 COOR/ where R 7 ' is C t — C 4 alkyl, or 

i) reacting a compound of formula (I) wherein R 4 is 



55 



60 




1) with a mild oxidizing agent to produce a compound of formula (I) wherein R 4 is 



0 /N N 

-Koi 



65 or 



25 




0 108 592 

2) with a strong oxidizing agent to provide a compound of formula (I) wherein R 4 is 

0 y N~r— N 



-Koi • 



0 N N 

3) with an alkyl halide or alkyl haloacetate to provide a compound of formula (I) wherein Ft 4 is 

/N— N 



-KO-t- R ' 

N— N 



when R is as defined in formula (I); or 

j) reacting a compound of formula (I) wherein R 4 is 

0 ,N N 



-Ko 



V N N 

with a strong oxidizing agent to provide a compound of formula (I) wherein R 4 is 

0 ,N— N 



-Koi . 



0 N N / 

k) reacting a compound of formula (I) wherein R 4 is 

rN— N 



-<oi , 



'N_N 

with an alkyl halide or an alkyl halo acetate to provide a compound of formula (I) wherein R 4 is 

,N N 



'n M 



N— — N 

where R is C,— C 4 alkyl or — CH 2 C00R 7 where R 7 is C 4 alkyl; or 
I) hydrolyzing a compound of formula (I) wherein R 4 is 

N N N N 

-/ Q I CH 2 COOR ? or -s/ Q-|-CH 2 COOR 7 
N N N N 

where R 7 is C,— C 4 alkyl to provide a compound of formula (I) wherein R 4 is 

.N— N N N 

CH 2 C0OH or -s/ (^\ — CHgCOOH ; 

^N— .N N N 



26 
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or 

m) salifying a compound of formula (I). 
Claims for tha Contracting State: AT 

5 

1. A process for preparing a compound of the formula I 

II /p\ I V 

10 R.,-C_// \V_o-CH-(CH 2 ) n -C-R 4 




R 6 

or a pharmaceutically acceptable salt thereof, wherein: 
R, is hydrogen, C,— C 6 alkyl or Cg— C 8 cycloalkyl; 
R 2 is hydrogen, C, — C 9 alkyl, or Ca— C 6 alkenyl; 

R 3 is hydrogen, <V- C, 0 alkyl, phenyl, C^— C 10 alkyl-substituted phenyl, biphenyl, or benzylphenyl; 
20 R 4 is — COOR 7 , — CONR 8 R 9 , — COIMH0H, — SC(=NH)NH 2 , cyano, thiocyanato, 

N H <0) p N— N 

H 04- R " " s ^3T R 



25 

where 

R 7 is hydrogen or C n — C 4 alkyl, 

R 8 and R 9 are each independently hydrogen, C,— C 3 alkyl, or when taken together with the nitrogen 
30 atom form a morphoiine or N-methyl piperazine ring, 

R is hydrogen, Cj— C 4 alkyl, or — CH 2 C00R 7 , and p is 0, 1, or 2; 
R 5 and R 6 are each independently hydrogen or C 1 — C 3 alkyl; and n is 0—10; 
provided that (a) when R 1 is CH 3 , R 2 is C 3 H 7 , R 3 is hydrogen, R 5 and R e are both hydrogen and R 4 is 
— COOCH 3 , n is 0 to 2 or 4—10, and (b) when R 1 is CH 3 , R 2 is C 3 H 7 , R 3 is hydrogen, R s and R 6 are both 
35 hydrogen and R 4 is — C00C 2 H 5 , n is 0 or 2—10; which comprises 
a) reacting a compound of formula (II) 



40 



45 with a compound of formula (HI) 



50 



Rl _L^-OH 
HO 



R 3 R s 

I I 

X— CH— (CH 2 ) n — C— R 10 (III) 



where R 3 , R s , R 6 and n are as defined in formula (I), X is a leaving group, and R 10 is cyano, thiocyanato, or 
— COOR 7 , where R 7 is as defined in formula (I), to provide a compound of formula (I) wherein R4 is cyano, 
55 thiocyanato, or — COOR 7 ; or 

b) reacting a compound of formula 
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where R 1f R 2 , R 3 , and n are as defined in formula (I) and X' is a leaving group, with a source of a carbanion of 
the formula 

e : c-R; 0 (Vii') 



to where R 5 and R e are as defined in formula (I) and R{ 0 is cyano or COOR 7 , where R 7 is as defined in formule 
(I), to provide a compound of formula (I) wherein R 4 is cyano or COOR 7 ; or 

c) reacting a compound of formula (V) 

II /p\ r 

R,-C — (f M— o-CH-(CH2) n -C-X' v 

/\ R_ 
HO R„ 6 

20 ' 

where R„ R„ R„ R s and R 6 are as defined in formula (I) and IX' Is a leaving group, with 

1) an alkali metal cyanide to provide a compound of formula (I) wherein R 4 is cyano, or 

2) an alkali metal thiocyanate to provide a compound of formula (I) wherein FU is thiocyanato. or 
25 3) thiourea to provide a compound of formula (I) wherein R 4 is — SC(=NH)NH a , or 

4) 5-mercaptotetrazole to provide a compound of formula (I) wherein R 4 is tetrazolylthio; or 

d) hydrolyzing a compound of formula (I) wherein R 4 is cyano to provide a compound of formula (I) 

Wh6 eT n reacting a, t 0 c < omSound of formula (I) wherein R 4 is cyano with an alkali metal azide and 
30 ammoniumchloride to provide a compound of formula (I) wherein R 4 is 5-tetrazolyl; or 

f) reacting a compound of formula (I) wherein R 4 is cyanothio with an alkali metal azide and 
ammoniumchloride to provide a compound of formula (I) wherein R 4 is tetrazolylthio, 

g) reacting a compound of formula (VIII) 



35 



40 




I 3 f 5 
0-CH-(CH 2 ) n -C-2 (VIII ) 

R 6 



wherein R v R 2 , R 3 , R* R 6 are as defined in formula (I) and Z is a protected acid ester or — COC! 

1) with water to provide a compound of formula (I) wherein R 4 is carboxyl, or 

2) with HIMRaRa, where R 8 and R 9 are as defined in formula (I) to provide a compound of formula (I) 
45 wherein R 4 is CONR 8 R 9 , or - ^mu^l. 

3) with H 2 NOH to provide a compound of formula (I) wherein R 4 is — CONHOH; or 
h) esterifying a compound of formula (I) wherein R 4 is carboxyl to provide a compound of formula (I) 

t«fharoin R. tQ CDDR-'- Or 



wherein R 4 is COOR/, or 

i) reacting a compound of formula (I) wherein R 4 is 
so 




55 

1) with a mild oxidizing agent to produce a compound of formula (I) wherein R 4 is 



60 



ss or 
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2) with a strong oxidizing agent to provide a compound of formula (I) wherein R 4 is 

0 y N N 

-Koi • 

0 N N 

3) with an alkyl halide or alkyl haloacetate to provide a compound of formula wherein R 4 is 

w 

#N— — "N 



- s -( G-f- R * 



15 

when R is as defined in formula (I); or 

j) reacting a compound of formuia (i) wherein R 4 is 

0 - N — N 



-Ko i 



N 

25 with a strong oxidizing agent to provide a compound of formuia (I) wherein R 4 is 

0 ,N — N 



35 



-Koi . 

0 N— N I 

k) reacting a compound of formula (I) wherein R 4 is 

/N— N 

^Ol . 



k N N 

w with an alkyl haiide or an alkyl halo acetate to provide a compound of formula (I) wherein R 4 is 

,N N 



/IN 

-<©• 



*N N 

where R is C,— C 4 alkyl or — CH 2 COOR 7 where R 7 is C,— C 4 alkyl; or 
I) hydrolyzing a compound of formula (I) wherein R 4 is 

-/ CH 2 C00R ? or -s/ Q-|-CH 2 COOR 7 

\ N " N N 

55 

where R 7 is C,— C 4 alkyl to provide a compound of formula (I) wherein R 4 is 

• N— N N N 

60 -/ (3~J CHgCOOH or s/ Q-| CHgCOOH 

N N ~ \ N 

65 or 
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m) salifying a compound of formula (I). 

2. A process of claim 1 for preparing a compound of formula (I) wherein R, is methyl and R 2 is propyl. 

3. A process of claim 1 or 2 for preparing a compound of formula (I) wherein n is 1—4, 

4. A process of claim 1, 2, or 3 for preparing a compound of formula (I) wherein R 4 is — COOH, 5- 
5 tetrazolyl or 5-tetrazolylthio. 

5. A process of claim 1 for preparing a compound selected from 4-(4-acetyl-3«hydroxy-2-propyl- 
phenoxy)butanoic acid or a pharmaceutical^/ acceptable salt thereof, 

5-(4-acetyl-3-hydroxy-2-propylphenoxy)pentanoic acid or a pharmaceutically acceptable salt thereof, 
" 6-(4-acetyl-3-hydroxy-2-propylphenoxy)hexanoic acid or a pharmaceutically acceptable salt thereof, 
io 5-[4-{4-acetyl-3-hydroxy-2-propylphenoxy)butyll-tetrazole or a pharmaceutically acceptable salt 
thereof, 

5-[5-{4-acetyl-3-hydroxy-2-propylphenoxy)pentyl]-tetrazole or a pharmaceutically acceptable salt 
thereof, 

5-[6-{4-acetyi-3-hydroxy-2-propylphenoxy)hexyl]-tetrazole or a pharmaceutically acceptable salt 
is thereof, 

5-[4-(4-acetyl-3-hydroxy-2-propylphenoxy)butanethio]-tetrazole or a pharmaceutically acceptable salt 
thereof, or 

5-[3-{4-acetyl-3-hydroxy-2-propylphenoxy)propanethiol-tetrazole or a pharmaceutically acceptable salt 
thereof. 

20 6. A compound of formula (I) whenever prepared by the process of any one of claims 1 — 5. 
Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 
1. Verbindung der Formel (I) 

25 

O Ro FL 

R, -C— U n— 0-CH-(CH 2 ) n -C-R 4 



HO R 2 n 6 

oder ein pharmazeutisch annehmbares Salz hiervon, worin 
35 Rt Wasserstoff, C,— C 6 -Alkyl oder Cg— C 8 -Cycloalkyl 1st, 

R 2 Wasserstoff, C t — C 6 -Alkyl oder CV-Cg-Alkenyl bedeutet, 

R 3 Wasserstoff, Cj— C^-Aikyl, Phenyl, durch C 1 — C, 0 -Alkyl substituiertes Phenyl, Biphenyl oder Benzyl- 
phenyl ist, 

R 4 fur —COOR 7 , — CONR B R 9 , — CONHOH, — SC^NHJNH* Cyano, Thiocyanato, 

40 



45 



N N (0) p N N 

HGH oder -*^G+- F 

N N N. " 



steht, 



wobei 

R 7 Wasserstoff oder C,— C 4 -Alkyl ist, 

R 8 und R 9 jeweils unabhangig Wasserstoff oder C,— C 3 -Alkyl sind oder zusammen mit dem Stickstoff- 
so atom einen Morpholinring oder einen N-Methylpiperazinring bilden, R Wasserstoff, Cy— C 4 -Alkyl oder 
— CH 2 — COOR 7 ist und p fur 0, 1 oder 2 steht, 

R 5 und R 8 jeweils unabhangig Wasserstoff oder C,— C 3 -Alkyl sind und 
n fur 0 bis 10 steht 

sofern (a) R, fur CH 3 steht, R 2 fur C 3 H 7 steht, R 3 Wasserstoff ist, R s und R 6 jeweils Wasserstoff sind und R 4 fur 
55 — COOCH 3 steht und n fur 0 bis 2 oder fur 4 bis 1 0 steht, und sofern (b) fur CH 3 steht, R 2 fur CJij steht, R 3 
Wasserstoff ist, R s und Rg jeweils Wasserstoff sind und R 4 fur — COOCaHs steht und n fur 0 oder fQr 2 bis 10 
steht 

2. Verbindung der Formel (I) gemaB Anspruch 1 oder ein pharmazeutisch annehmbares Salz hiervon, 
dadurch gekennzeichnet, daG R t fur d— Ce-Alkyl steht, R 2 fur d— C 6 -Alkyl oder (V-Cs-Alkenyl stent, R 3 

so Wasserstoff ist R 5 Wasserstoff ist Re Wasserstoff ist R 4 fur —COOH, 5-Tetrazolyl oder 5-Thiotetrazolyl 
steht und n fur 1 bis 4 steht 

3. Verbindung nach Anspruch 1, dadurch gekennzeichnet, daS R, Methyl ist und R 2 Propyl ist 

4. Verbindung nach Anspruch 1 oder 3, dadurch gekennzeichnet, daS n fur 1 bis 4 steht 

5. Verbindung nach Anspruch 1, 3 oder 4, dadurch gekennzeichnet daS R 4 fur —COOH, 5-Tetrazolyl 
65 oder 5-Tetrazolylthio steht 



30 



